The larvae of Dermestes maculatus are able to undergo several moults in complete absence o f the cephalic and prothoracic neuroendocrine system, showing thus spontaneous metamorphosis. Measurements of ecdysteroid contents by radioimmunoassay methods have revealed distinctive larval, prepupal and pupal ecdysteroid peaks, as found in other species where development requires frequent stimulation by the centrally produced hormones. Mass fragmentographic analysis has indicated that more than 80% of the ecdysteroids detected by the radioimmunoassay during the peaks consists of ecdysterone.
Introduction
Insect ontogeny proceeds as distinctive develop mental cycles which are associated with specific peaks in the synthesis of ecdysteroids. The peaks have been found in all developmental stages of in sects, including also embryonic and adult stages [1] [2] [3] [4] , With regard to hormonal control of insect metamorphosis, considerable attention of in sect endocrinologists has been recently attracted to the specific peaks in ecdysteroid content that pre cede each of the larval, pupal or adult ecdysis. We refer to these peaks as to the larval, prepupal and pupal ecdysteroid peaks, respectively. Their physio logical role has been mainly ascribed to morphoge netic reprogramming [5, 6] , induction of macromolecular biosynthesis [6, 7] , or to secretion of the new cuticle by the epidermal cells [8] .
For a long time endocrinologists assumed (see review by Släma et al. [9] that the priviledged source of these hormones were the prothoracic glands (PG). And, as a matter of fact, there are numerous reports in the literature that unequivocally confirm ecdyste roid synthesis within PG of taxonomically quite unrelated species [10] [11] [12] , The exact physiolog ical role of these moulting hormones became a more complex problem, however, when the synthesis of ecdysteroids was found outside the PG, such as in the oenocytes [13, 14] , in the isolated abdomens of Lepidoptera [15] [16] [17] [18] , Diptera [19] and Coleoptera [20] [21] [22] , as well as in the eggs and ovaries of different species [3, 4, 23, 24] , Among insects that are known to produce ecdyste roids outside PG we can find two Coleopteran species, Leptinotarsa decemlineata [20, 21] and Tenebrio molitor [14, 22, 25] . Using the sensitive radioim munoassay techniques we have now investigated some aspects of ecdysteroid synthesis in another Coleopteran species, Dermestes maculatus. The ma jor endocrinological feature of this species is that even the small young larval instars are able to undergo spontaneous metamorphosis when deprived of the whole neuroendocrine system. Thus, the perfectly coordinated morphogenesis process of larval-pupal and pupal-adult transformation can here proceed according to rather stereotypic sched ule in the isolated larval abdominal or thoracic frag ments. We have been very often obliged to quote these and other exceptions related to endocrinology of D. maculatus. These data refer mainly to publica tions by Släma et al. [9] and Slarna [26] ,
Materials and Methods
The larvae of Dermestes maculatus DeGeer (= vulpinus F.) were reared in 1 liter jars at 27 °C, 16 h photoperiod. They were fed by dried calf viscera and supplied with a cotton-plugged vial with water to provide moisture. The ligated larvae, isolated body fragments or pupae were kept in 10 cm Petri dishes at 27 °C.
The juvenoid treatments were made by topical application using 1 ^1 of acetone as a solvent. The compound used in this study was ethyl 11-chloro-3,7,1 l-trimethyl-2-(E,Z) dodecenoate (juvenoid I), prepared in the Institute of Organic Chemistry and Biochemistry, Czechoslovak Academy of Sciences. Ecdysterone was injected in 1 ^1 of 10% ethanolic Ringer solution. We used the natural product iso lated from Polypodium vulgare rhizomes by Dr. J. Jizba of the above Institute.
Extraction of ecdysteroids was made by homogenisation of 100 to 200 mg of the insect material (2 to 6 specimens or body fragments) in 1 ml of methanol (spectrophotometric standard grade, LACHEMA Co., Brno). After 2 h at room temperature the homogenate was centrifuged (1500 x g , 10 min) and the precipitate was twice resuspended and cen trifuged again in 1 ml of methanol. The pooled methanolic extracts were partly evaporated under vacuum to 1 -2 ml, sealed in glass ampoules and stored at -1 4 °C until used.
Determination of ecdysteroid content was made by the radioimmunoassay method (RIA) of De Reggi et al. [27] as follows: after evaporation of the methanol, the extracts were dissolved in 0.1 m citrate buffer, pH 6.2, and their ecdysteroid content was determined in duplicate assays by competition for antibodies with the radioactive iodinated analogue of ecdysterone. The nature of ecdysteroids involved in the assay was at first investigated by combined thin-layer chromatography (TLC) (Merck precoated plates 20x20 cm, silica gel F 254, chloroform/ methanol 7/3 as solvent) and RIA on 1 cm scrapped zones. The RIA active zones were subjected to further analysis using mass fragmentography (gasliquid chromatography coupled with mass spectrom etry on LKB 9000 GLC-MS instrument). Prior to the measurements the active TLC-RIA zones were pooled, extracted and finally silylated at 65 °C overnight in pure trimethylsilylimidazole (for more technical details see Delbecque et al. [22] and Lafont et al. [28] , Each point on the curves in Figs. 1 and 4 -1 0 represents an average of at least 6 determinations (3 samples of 2 to 6 bodies or fragments, each sample analysed in duplicate). This simplified procedure was adopted due to rather accurate results obtained by the RIA method. The range of SEM as indicated in Fig. 1 is more or less valid for all other data ob tained by the same technique. During the whole period of constantly low ecdysteroid content (i.e. from the 1st to 5th day of last larval instar, cf. Fig. 1 ) we found the total mean value of 14.19 ng/g, the standard deviation was 3.19 and SEM only 0.82.
Results

Ecdysteroid titres during normal development
The postembryonic development of D. maculatus is characterized by rapid growth through the five young larval instars; the larvae ecdyse in 2.5 to 3-day intervals at 27 °C. The last (6th) instar larvae cease to feed after about 5 days. They successively loose the mobility by day 7 and ecdyse into pupae at day 9 or 10. The pupae emerge as adults after 7 days. Fig. 1 shows a distinctive larval peak in ecdyste roid concentration within the penultimate larval instar, which is followed by constantly low ecdyste roid level during the whole feeding period of the last larval instar. Then, there follows the prepupal peak, culminating at day 8 of the last larval instar and, finally, there is a relatively large pupal peak with the maximum in about the middle of the pupal instar. It is obvious that this pattern of normal ecdysteroid content as shown in Fig. 1 is more or less common to most other Endopterygote insects (see discussion).
The nature o f ecdysteroids in D. maculatus
The pooled extracts of 7-to 9-day-old last instar larvae and of 3-to 4-day-old pupae were concen trated and subjected to the combined TLC-RIA analysis. It appeared (Fig. 2 ) that the far predomi nating part of the RIA-responsive material cochro matographed with the ecdysterone standard. More over, mass fragmentography of the trimethylsilyl derivatives, obtained by silylation of the TLC products from the 6th to 10th zone {cf Fig. 2 ) revealed that ecdysterone constituted largely pre dominating ecdysteroid in this species, as docu mented in Fig. 3 . There was very low, if any, ecdysone present, but there was a small amount of another ecdysteroid with the retention time 10' 10", which was probably 20,26-dihydroxyecdysone. The distribution of ecdysteroids during the prepupal peak (not shown in Figs. 2 and 3 ) was basically the same as that during the pupal peak. Since ecdyste rone was mostly responsible for the RIA positive responses in D. maculatus, we give the results of our RIA analyses in terms of ecdysterone or ecdysterone equivalents.
The larval peak o f ecdysterone
Previous endocrinological studies [26] indicated that the neuroendocrine system of D. maculatus (in cluding PG) had lost its essentiality to regulate further development since the middle of the penulti mate larval instar. This has been confirmed by more [29] which show that the PG of this species indeed exhibit the last secretory cycle in the penultimate instar. The glands are located here in the cervical region, extending into the head capsule. Due to this, ligatures applied behind the head capsule deprive the thoracic part and the rest of the body of all the so far known centralized neuroendocrine glands, including the PG. The engagement of the neuroendocrine system in the developmental regulations during the penulti mate larval instar can be best evidenced by depen dence of the moult cycle on nutrition (which is present also in the younger larval instars but not in the last one). Thus, starved larvae of the 5th instar never exhibit the usual 3-day moult cycle unless provided again with food for at least 15 to 20 h. Accordingly, the larval peak of ecdysterone, which normally culminates at 470 ng/g at the 2nd day is postponed; the mean ecdysteroid concentration of the starved larvae has been only 30.4 ng/g at day 2, see Fig. 4 .
A somewhat different situation is created when the 5th instar larvae have been deprived of the neuroendocrine system by neck-ligation. Under these circumstances, in the absence of c. allata and PG, the headless body appears to be invariably committed to spontaneous metamorphosis. Thus, when ligated sooner than about 15 h of feeding, the headless body or isolated abdominal fragments de velop prematurely into small prothetelic pupae and adults, retaining perfectly all the developmental tim ings (when isolated after 15 h of feeding the frag ments complete at first the larval moult and then perform pupal and adult moults). Our results in Fig. 4 document that the prematurely metamor phosing headless larvae of the 5th instar produce the characteristic 9-day cycle of ecdysterone, including the prepupal peak at the 8th day. The major physiological implication of these results is that some peripheral tissues in the headless body, which had been irreversibly committed to metamorphosis by removal of the endocrine glands, are able to produce the coordinated prepupal peak of ecdysterone with out receiving any immediate signal to do so from the central neuroendocrine system.
The prepupal peak o f ecdysterone
As soon as the larvae of D. maculatus reach the last larval instar they obligatorily undergo a stereo typic 9-day larval-pupal transformation, irrespective of starvation or any other environmental signal. Under experimental conditions, this 9-day develop mental stereotype becomes successively realized in the headless body or even in the isolated abdomen that has been deprived of the intestine, Malpighian tubules, gonads and of considerable part of the fat body [26] . The data in Fig. 5 provide evidence that the headless larvae of the last instar (lacking PG) are also able to produce the regular peak of ecdysterone with the maximum around the 8th day. The abdom inal fragments that had been isolated soon after ecdysis were equally able to produce ecdysterone, although in smaller concentrations (see Fig. 5 ). In spite of this, however, the abdominal epidermal cells were able to form a perfect pupal cuticle after a slight occasional delay in time (about 24 h in aver age).
In the next experimental series (Fig. 6) we have isolated both the thoracic and abdominal fragments of the 6-day-old last instar larvae, leaving them to develop separately the pupal structures. The larger abdominal as well as the smaller thoracic fragments contained about equal amounts of ecdysterone (see Fig. 6 A), both showing a distinct peak at the 8th day. However, the concentration of ecdysterone per unit of weight (Fig. 6 B) was much smaller in the abdominal fragment while it was maintained at almost normal control level in the thoracic one. There are several physiological implications of these results in Fig. 6 : a) Some larval abdominal tissues are capable to synthesize ecdysterone in the course of their spontaneous formation of the pupal struc tures; b) Metamorphosis in this species does not depend on any localized abdominal source of ecdy sterone, since the isolated thoracic part also develops independently, and; c) The larval thoracic fragment, though void of PG, does not only produce ecdy sterone but it can actually maintain the same con centration as found in the normally developing intact body.
The effect of exogenous juvenile hormone activity
In contrast to many other insects, the most potent juvenoids (including those which are very active on pupae of D. maculatus) completely failed to cause any supernumerary moults in the larvae of this species. Instead of this, however, the larval treat- . Ecdysteroid content (A) and concentration (B) in the isolated thoracic compartments (full line) and abdominal compartments (broken line), prepared from 6-day-old last instar larvae. Dotted line is for normal intact controls. All parts made perfect pupal cuticles at days 9 and 10. ments have been always followed by an immediate arrest of the stereotypic larval-pupal morphogenetic programme. When performed during the feeding period of the last larval instar, the juvenoid treat ment induces enormous hypermetabolic response [30, 31] . In the headless body or in the isolated abdomen the juvenoid treatment produced long lasting and dose-dependent inhibition of metamor phosis ("permanent larvae") without hypermeta bolic action [9, 30] . The results in Fig. 7 provide evidence that the hypermetabolic larvae, as well as the headless "per manent larvae" treated by the juvenoid I, contain a constantly low amount of ecdysterone in their bod ies. The process of morphogenetic reprogramming and the resulting prepupal peak of ecdysterone have been postponed and conserved for later use, as has been demonstrated below. This shows that the prepupal peak of ecdysterone is tightly bound to certain determined stage of the morphogenetic process and, therefore, it can be prevented or delayed hand-inhand with the physiological inhibition of this pro cess. As some of these results have been obtained on specimens lacking the central neuroendocrine sys tem, it is obvious that the described interactions between juvenoid and ecdysterone must be realized at the level of the peripheral tissues.
The effect o f exogenous ecdysterone
In the previous experiment (Fig. 7) we have deter mined that the internal morphogenetic "clock" (which makes the tissue competent to form the prepupal peak of ecdysterone exactly after 8 days since the end of the previous larval-larval one) can be completely stopped by juvenile hormone activity. Now we have explored a possibility to restore again performance of the "clock" by creating an artificial peak of ecdysterone. The most difficult problem in these experiments was concerned with determination of the right, physiologically effective dose of ecdy sterone. Previous studies have shown that a rela tively large dose of ecdysterone (0.5 to 10|ig/specimen) cause in this system one or more rapid extralarval moults in 2.5 to 3-day intervals (see Släma et al. [9] , p. 351). In contrast, lower doses (0.01 to 0.2 |ig/specimen) could restrain the inhibition im posed by juvenile hormone and have reinduced the morphogenetic process with normal timing of devel opmental events [26] .
Finally, as in the experiments outlined in Fig. 8 , we used the "permanent larvae" after 7 days of their developmental arrest by juvenoid I. The larvae were now injected with 0.2 |ig of ecdysterone per speci men, which gave the initial calculated concentration of 3773 ng per g of body weight. The data in Fig. 8 show that the RIA method detected the actual con centration 3520 ng/g of ecdysterone about 30 min after the injection. The bulk of exogenous ecdy sterone rapidly disappeared from the system, leaving two days later only 774 ng/g. Since this time, how ever, there was only rather small and relatively con stant degradation of ecdysterone, the rate of which was approx. 37.7 ng/g/day. It is most important that around the 8th day after the injection we have indeed found a distinctive increase of the ecdy sterone concentration. Assuming that the rate of degradation of the injected ecdysterone did not change profoundly, the described increase could be very well equivalent to the expected endogenous prepupal peak of ecdysterone (amounting about 250 to 280 ng/g). And, as a matter of fact, morphological inspections revealed that the experimental animals were immobile prepupae at the 8th day after the in jection. A few of them that were left aside became headless pupae in the next two days. The nonin jected control group of "permanent larvae" re mained in the inhibited larval stage for several weeks. From the endocrinological points of view it is also important that the headless pupae produced by ecdysterone injections never develop into adults. Due to a constant presence of juvenoid residues in the body they almost invariably performed one or more extra-pupal moults. Exact reasons why juve noid does not affect the ecdysterone induced larvalpupal reprogramming while strongly affecting the later pupal-adult one remain obscure.
The major physiological implication of the above results is that a peak of ecdysterone can serve as a signal to set in motion the autonomous self-regu- lating morphogenetic programme, which has been previously arrested by juvenile hormone. Reinduc tion of the morphogenetic programme by exogenous ecdysterone has been associated with the built-in message for the prepupal synthesis of endogenous ecdysterone. And, since the stimulus to form the prepupal peak of ecdysterone came as long as 8 days in advance, it is quite realistic to assume that the endogenous peaks do not represent a cause (as generally believed) but rather a consequence of certain determined stage on the morphogenetic pro gramme.
The pupal peak o f ecdysterone
The pupal-adult morphogenesis of D. maculatus differs from the previous larval-pupal one by ab sence of the start/stop code. Therefore, any tissue which has once attained the pupal ontogenetic stage must immediately proceed towards adult differen tiation. Alternatively, as in the presence of exoge nous juvenile hormone, the tissues are obliged to perform one or more intercalated extra-pupal moults. In the case of the first alternative we have found (see Fig. 9 ) that the male and female pupae exhibit relatively large pupal peak of ecdysterone, which has almost identical course in both sexes (cf Fig. 1 and 9 ). This suggests that the pupal peak is not directly associated with the ovarian production of ecdysterone, as may be the case in some other species. Fig. 9 also shows that there have not been any more conspicuous changes in the ecdysterone content at the beginning of adult life.
The second developmental alternative was investi gated in pupae exposed to juvenile hormone activity (topical treatment by 50 ng of juvenoid I per speci men, applied 1 -2 days before pupal ecdysis). These pupae formed an extra-pupal instar after 4 to 5 days. This could be easily recognized according to the formation and pigmentation of the characteristic pupal epidermal tubercles on the pronotum and mesonotum. The extra-pupal instars are unable to ecdyse spontaneously; they remain telescoped within the previous cuticles. The results of RIA analysis (Fig. 9) revealed that the induced switchover from the pupal-adult to the stationary pupal-pupal devel opmental programme was associated with a pro found reduction and abbreviation of the original pupal peak of ecdysterone. Thus, in exact propor tions to the accelerated secretion and pigmentation of the extra-pupal cuticle, the newly induced pupalpupal peak of ecdysterone declined to the low preecdysial levels of 200 ng/g correspondingly sooner than in the control pharate adults. In this experiment we did not expect repeated formation of the second and further extra-pupal instars. Nevertheless, these findings are again in favour of the conclusion that the endogenous peaks of ecdysterone do specifically reflect the type of developmental changes that take place in the body. In addition, the substantially dif ferent action of the juvenile hormone analogue on larvae and on pupae point out that this hormone may affect ecdysterone synthesis in a different way when introduced at various ontogenetic stages.
The problem o f ecdysterone synthesis in pupae
Due to anatomical changes in tracheation at the late pharate pupal period, the disintegrating rem nants of the PG move from the head capsule and from cervical region into the prothorax of pupae. Therefore, it is no more possible to separate PG from the pupal thorax by applying neck-ligation, as in larvae. The pupal PG show high degree of dis integration just after pupal ecdysis. Their cytological appearance and their complete degeneration by the middle of the pupal instar exclude a possibility that these cells could have contributed by ecdysterone synthesis during the pupal peak (cf Släma [29] ). Moreover, the whole cephalic neuroendocrine sys tem is not essential for adult differentiation, because the headless pupae as well as the isolated pupal abdomens all develop perfect adult epidermal struc tures. For these reasons we have decided to measure separately ecdysterone production in the fairly well surviving anterior fragments (head and thorax) and in the abdominal fragments.
In the control experiment we have at first deter mined the distribution of ecdysterone in the anterior anterior and posterior compartment of the normal 3-day-old pupae. We have found that the larger abdominal part contained proportionally more ecdy sterone, but the concentration per g of weight was almost identical in both the fragments (see triangles in Fig. 10 ). This indicates that in normally devel oping pupae ecdysterone is distributed in equal con centrations throughout the anterior and posterior parts. Fig. 10 A shows that the relatively small anterior fragment developing in isolation contained consider ably more ecdysterone than the larger abdominal one. There was a clear maximum at the third day when the anterior fragment contained about the same amount of ecdysterone as the fragment of the equally old normal pupa. Accordingly, see Fig. 10 B, the concentration of ecdysterone in the isolated anterior fragment has followed more or less similar course with that of the intact body. In contrast, the concentration in the abdominal fragment has been low, non synchronized with the usual peak, though having a constantly increasing tendency. Comparison of the data in Fig. 10 A and 10 B provides evidence that the successive rise of ecdysterone concentration in the isolated abdomens was not solely due to the loss of weight. However, the delay in the abdominal production of ecdysterone may be related to the occasional delay in the formation and pigmentation of the adult cuticle by the isolated pupal abdomens.
Comparison of the data in Figs. 5 and 6 with Fig. 10 provides evidence that these results obtained on pupal fragments are basically similar to those ob tained on the larval fragments. They point out again the principal physiological role of the anterior body compartments for regulation of ecdysterone produc tion. With regard to the degenerated pupal PG and absolute unessentiality of the head structures for adult development, we may conclude that (similarly like in the larval stage) some thoracic tissues other than PG take the responsibility for these regulations also in the pupal stage. Assuming that some thoracic tissues supply most of ecdysterone to the whole body, then one might theoretically expect accumula tion of ecdysterone in the thorax after removal of the abdominal recipiental part. Our results have clearly shown, however, that the concentration of ecdy sterone in the isolated larval thorax or in the anterior pupal compartment does not surpass the limits determined by the concentration of ecdysterone in the intact whole body. Among other possibilities there exists one attractive physiological explanation of these relationships, i.e. that some thoracic tissues other than PG are capable to regulate production of ecdysterone by means of a concentration dependent feed-back mechanism.
Discussion
The described findings on Dermestes are creating a serious problem relative to the physiological func tion and source of ecdysteroids, which are generally assumed to be produced by the PG for stimulation of the moult cycles. The previous endocrinological studies in this species (Släma etal. [9, 26, 30, 31] ) provided clear experimental evidence that the c. allata and PG are used here only for the control of the larval-larval moult cycles, while the whole process of metamorphosis proceeds spontaneously according to a stereotypic programme. At present we still cannot satisfactorily explain why should this spon taneously metamorphosing species with nonessential neuroendocrine system exhibit the common larval, prepupal and pupal peaks of ecdysterone; and why are these peaks located at exactly the same ontoge netic positions as in many other insects, whose devel opment seems to require an obligatory stimulus from the central neuroendocrine system. The striking similarity in the location of the peaks as well as in the nature of the ecdysteroids produced can be found especially between Dermestes and other Coleopteran species studied, i.e. Tenebrio [8, 32] and Leptinotarsa [21 ] .
Apart from general similarities there are also some minor physiological differences in the ecdysteroid titres between Dermestes and other species. For example, it has been observed in several insects, such as in Manduca [33] , Pieris [7] or Tenebrio [8, 32] that the prepupal peak may be preceded by a small initial peak, which has been assumed to play an im portant role in the reprogramming of larval-pupal development [5] . In Loeusta even a third peak has been evidenced [11] . In all these species the small initial peaks can be correlated with the critical periods of PG activity. They also correlate with an increased secretion by the PG in vitro [11, 33] . In Derniestes such a small initial peak has not been evidenced, although we have measured ecdysterone concentration in several independent experimental series of the last larval instar. Provided that the small initial peak really does not exist here, its absence could be related to the lack of any critical period for PG action.
There are also taxonomical differences related to the role of PG during insect metamorphosis. The gland is generally believed to be essential for stimu lation of metamorphosis and for the production of ecdysteroid peaks in Lepidoptera. In Pieris, how ever, the isolated larval abdomens did not produce ecdysteroids [34] , while the pupal abdomens did [17] , In Coleoptera ( Tenebrio), the larval and at least a part of the prepupal peaks of ecdysterone could be correlated to PG activity, whereas the large pupal peak occurred at a time when the PG cells already showed considerable degree of degeneration [22, 25] . In Dermestes only the larval-larval peak of ecdy sterone coincides with the secretory cycle in the PG [29] , while the prepupal and pupal peaks are con sequences of the spontaneous metamorphosis being unrelated to PG functions.
In this paper we have presented a cross-linked evidence that the spontaneously developing larval or pupal abdomens of D. maculatus are certainly able to synthesize ecdysterone. Our results are in many respects similar to the findings on Leptinotarsa as described by Hsiao etal. [20, 21] , The independent abdominal synthesis of ecdysteroids has been actu ally found in a number of other species; Mamestra [15] , Bombyx [16, 18] , Pieris [17] , Musca [19] , Lep tinotarsa [20, 21] and Tenebrio [22] . In certain spe cies, as for example in Bombyx [18] or in Galleria [35] , this abdominal synthesis could be due to the ecdysteroid production in the ovaries. In Tenebrio [22] as well as in Dermestes the production of ecdy steroids outside the PG is not linked to ovarian growth. Neither it is localized to some abdominal or thoracic organ, because both the abdominal and thoracic fragments produce ecdysterone.
Owing to the presence of larval PG within the head capsule and due to the inactivity of PG in the last larval and pupal instars of Dermestes [29] , we have been able for the first time to recognize the regulatory role of some thoracic tissues (other than PG) in the ecdysteroid production of the whole body. Realization that some other thoracic tissue than PG may be engaged in the independent regulation of ecdysteroid concentration strongly suggests that all previous literature data, which axiomatically as cribed any functions of the whole thoracic segments to PG, should be reinvestigated. The existence of a feed-back mechanism by means of which some peripheral thoracic tissues might regulate the con centration of ecdysterone in the body seems to merit further attention. Experimental evidence is needed in order to exclude a possibility of an artifact which could be caused by a more intensive degradation of ecdysterone in the abdominal compartments. How ever, the generally small rate of exogenous ecdy sterone degradation (37.7 ng/g/day) as has been found in the headless body (see Fig. 8 ) does not substantiate fully this argument. On the other hand, there are some physiological reasons that may favour existence of the described feed-back mecha nism. For example, the thoracic segments contain most of the extensively growing epidermal structures (legs, wings) whose perfect formation is most critical for successfull ecdysis and consequently for survival. Whether the above mechanism exists or not, our results make clear that in the spontaneously develop ing system of Dermestes some peripheral tissue must take over the control of ecdysterone production in the body.
In contrast to some results obtained on other systems (mostly Lepidopteran [5] ), we have found that the increased concentrations of ecdysterone are not needed for developmental reprogramming in Dermestes. There is ample evidence to show [9, 26] that the larval-pupal process of developmental re programming proceeds here slowly, step by step, during the initial 5-days of the last larval instar, when concentration of endogenous ecdysterone is kept at the minimal level (see Fig. 1 ). By the time when the concentrations begins to rise (day 6) the reprogramming is just finished. In addition, the pupal-adult reprogramming proceeds in D. maculatus just during the initial 24 h after pupal ecdysis, when endogenous concentration of ecdysterone is again relatively low. By the experiments illustrated in Fig. 8 we have determined, however, that when morphogenesis had been preliminarily inhibited by juvenile hormone, the peak of ecdysterone can serve as a stimulus for the whole genetically programmed differentiation process, including not only one but several phases of the developmental re-program ming.
The inhibitory action of juvenile hormone ana logue on the prepupal peak of ecdysterone (Fig. 7) is not a unique feature. It has been also found in B/atella by Masner et al. [36] , We have to realize, however, that this inhibitory action does not reflect a general action of juvenile hormone on the ecdy steroid peaks. Depending on developmental pro gramme, juvenile hormone can modify the course of ecdysteroid peaks as has been described in the pupal stage. It is quite important to consider that the interactions between juvenile hormone and ecdy steroids we have described in Dermestes are not mediated by the central neuroendocrine system. They have been clearly realized at the peripheral tissue level.
Due to extremely good survival and special fea tures of the spontaneously metamorphosing model of Dermestes we could use certain endocrinological manoeuvres which would hardly be possible in other species. Thus we have managed to induce, for instance, the premature prothetelic formation of the prepupal peak in the penultimate larval instar. We also managed to induce a qualitatively new, station ary pupal-pupal peak of ecdysterone or postponed the prepupal peak by juvenoid treatments. More over, we have succeeded to reinduce the prepupal peak of ecdysterone in the JH-inhibited larval body by exogenous ecdysterone. These artificial trans formations of the ecdysteroid patterns provide evi dence that, irrespective of the absolute age or size of the body, the kind of ecdysterone production always reflects the nature and ontogenetic stage of the current developmental programme. This special model enabled us to recognize that some peaks of ecdysteroids can be produced by the peripheral tissues as a consequence of the inherited programme, without interference of the central neuroendocrine system. This is in conflict with some current inter pretations concerning physiological role of ecdyste roids in other insects, where the peaks are assumed to be produced by the central neuroendocrine sys tem. We are conscious that our interpretations based on rather special developmental model are very challenging. They have been discussed in more details elsewhere [29] ,
